Although it is generally agreed (1, 9, 11) that penicillinase (EC 3.5.2.6) is somehow related to a cell wall biosynthetic enzyme, the exact nature of this relation is still obscure. There appear to be two main viewpoints. Pollock (9) envisions an ancient gene duplication, followed by separate evolution, in response to the reputed existence of penicillin as a selective force in nature. In this case, the two enzymes would contain only partially the same amino acid sequence. Alternatively, penicillinase may be a direct, limited step mutation from that biosynthetic enzyme (1) . If so, the question arises whether the original biosynthetic capacity has been retained, lost, or altered. The two cell wall biosynthetic enzymes most commonly suggested to be related to penicillinase are D-alanine carboxypeptidase and transpeptidase (9, 1 1).
We studied cell walls from Bacillus cereus NRRL 569 and B. cereus 569/H (NCTC 9945), inducible and constitutive, respectively, for penicillinase production. These strains differ only by a point mutation (6 Hydrolysates of mechanically purified cell walls yielded the results shown in Table 1 . The purity of the samples is apparent in the absence of any peaks other than those indicated. The walls appear to contain a typical diaminopimelic acid peptidoglycan with the carboxyls of both glutamic acid and diaminopimelic acid present as amides. There is at least one teichoic acid or other glucosamine-galactosamine containing polymer and no attached whole protein.
The most interesting difference between these two strains is the lowered muramic acid value of 569/H. We interpret this to indicate the presence of an enhanced number of extended-chain, peptide cross-links (5, 8, 10) , in which the L-alanine at the start of one tetrapeptide sequence is no longer attached to muramic acid but is instead attached to the D-alanine at the end of another tetrapeptide. The observed muramic acid difference occurs without a concurrent drop in the amino acids which comprise the peptide cross-links. The lack of such a 1: I relationship has been observed (3, 4) in many other bacteria and may be a common consequence of extended peptide chain formation.
Significantly, no extended-chain, peptide crosslinks have been observed(4) to contain two adjacent D-alanines, indicating that one has been lost in the chain extension process. A transpeptidase has been hypothesized (10) to be the agent of such lengthening. It is not yet clear whether this transpeptidase is identical to the transpeptidase known (11) to form the D-alanyl-diaminopimelic acid cross-links, but the decreased muramic acid content of strain 569/H appears to be due to the enhanced production or activity of a chain-extending transpeptidase. We cannot yet say for certain whether this enhanced activity is due to derepression of the enzymes responsible concomitantly with that of penicillinase in strain 569/H, or whether penicillinase itself still possesses such a biosynthetic function. For reasons presented in NOTES We also thank Susan Durand for her kind assistance in the use of the Technicon autoanalyzer.
